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PREFACE 



This syllabus is intended primarily for the students of Williams Col- 
lege where Meteorology is given as a three hour elective course for 
Juniors and Seniors during the first half-year. A text-book is used as 
the basis of instruction but much supplementary material is added in the 
form of lectures. In order to systematize the work this syllabus, which 
covers both text-book and lectures, was prepared. 

The title is : * 'Syllabus of a course on Meteorology'* and Meteorology 
is here considered in its broadest sense as the science which deals with 
all atmospheric phenomena. Some things are thus included which may 
not be found in all books on Meteorology. The subject is divided into 
thirteen chapters, of which the first eight are always treated in every 
book on Meteorology. The last five are treated fully in some books and 
passed over with a few words in others. The chapters are subdivided 
into sections and the sections into topics. The references given in the 
syllabus are to the four following books : 

Davis : Elementary Meteorology 

Moore : Meteorology 

Russell : Meteorology 

Waldo : Elementary Meteorology. 
These are indicated by D, M, R and W respectively. The references 
are to sections whenever the book has numbered sections, otherwise 
necessarily to pages. No attempt has been made to give references to 
all the books on Meteorology. The reasons for choosing these particular 
four were: (i) They seem to be the most complete, modern text-books. 
(2) As far as is known to the author, whenever a separate text-book on 
Meteorology is used in any school or college of the United States, one of 
these four is always chosen. 

About forty -five periods are available for the course as given in 
Williams College and this time suffices for covering the first eight chap- 
ters in detail and for several lectures on the more important topics in 
the last five chapters. Davis's book is used at present as the text-book. 
Practical work in making observations, in deriving generalizations from 
Meteorological statistics, and in making forecasts is required in connec- 
tion with the course. Short essays or theses on ispecial topics are also 
sometimes required. 



W. I. M. 



WilHams College, Williamstown, Mass. \ 

,* September, 1906 



N\ (f. c/ 4 
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CHAPTER I. 



INTRODUCTION— THE ATMOSPHERK 



Section i — Introduction 

(i) The science of meteorology D i ; M i, 2, 9 ; R i ; W 7 

(2) Outline history of meteorology 

(3) Utility M 85, 86 

(4) Relation to physics and astronomy D 3 

Section 2 — The atmosphere 

(i) The atmosphere and its properties M 10, 12-18; R i, 2 ; 
W 7, 33, 34 

(2) Composition of the atmosphere D 7 ; M 19-26, 263-208 ; R 3, 4 ; 

W8, 9 

(3) Offices and activities of the atmosphere D 8-12 

(4) Atmosphere of other planets D 4 

(5) Evolution of the atmosphere D 5 

(6) Future of the atmosphere D 6 

Section 3 — The pressure and height of the atmosphere 
(i) Gravity and its effects 

(2) Geosphere, hydrosphere, atmosphere D 13, 14; R 5, 6, 7 ; 

W 14, 15 

(3) Pressure of the atmosphere D 15-17; M 129; R i ; W 10, 11 

(4) Isobaric surfaces in the atmosphere D 18, 19 

(5) Height of the atmosphere D 20 ; M 16, 133 ; R 2 ; W 12, 13 

Section 4 — The meteorological elements 

(i) The meteorological elements D 305 ; \V 16, 17 

(2) Weather and climate 

(3) Normal values W 17, 18 

(4) Graphical representation 

Section 5 — The plan of the syllabus 
(i) Plan of the syllabus D 2 
(2) Methods of investigation 
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CHAPTER II, 

THK HEATING AND COOIylNG pi^ THE ATMOSPHERE 

Section i — The nature of matter, heat, and radiant energy D 22-24; 
M 115 ; W 19, 20 

Section 2 — The sources of atmospheric heat D 21 ; M 1 16 ; W 20, 21 

Section 3 — Insolation 

( 1 ) Amount D 25 ; M 1 16 ; R 5 ; W 2 1 

(2) Variation with latitude and time of year D 26, 27; M 10, 11; 

R 6, 7 ; W 21-26, 29 

(3) Distribution over the earth D 27 

Section 4 — The interrelation of matter and radiant energy 
(i) Reflection D 29 

(2) Transmission D 30 

(3) Absorption D 31 ; W 20 

(4) Effects of absorption D 32 

(5) Actinometry D 33 ; R 5, 26, 27; W 27 

(6) Behavior of the ocean as regards reflection, transmission, and 

absorption D 37 ; M 119 ; R 55 ; W 30 

(7) Behavior of the land as regards reflection, transmission, and 

absorption D 28, 34, 39, 40 ; W 30 

(8) Behavior of the atmosphere as regards reflection, transmission^ 

and absorption D 35; M 17, 18; W 25-29,. 182, 183 

Section 5 — Conduction and convection 

(i) Conduction D 41 ; M 114; W 19, 20 

(2) Conduction of heat between air and land or water D 42 ; R 52 

(3) Convection in a liquid D 44;* W 20 

(4) Convection in the atmosphere D 45; M 115; R 4, 52 

(5) Differences between convection in liquids and gases D 48 

(6) Change in temperature in vertical currents D 49; M 118; R 2 ; 

W 183-187 

(7) Evidences of convection : mirage, whirlwinds, clouds D 46, 47, 

53. 54 
Section 6 — Temperature gradients 

(i) Average vertical temperature gradient, range D 36, 38; M 118 ; 
R 63 ; W 143, 183-187 

(2) Inversion of temperature D 43 

(3) Nocturnal stability D51; W 185 

(4) Diurnal instability D 52 ; W 186 

(5) Conditions of convection D 50 

Section 7 — How the atmosphere is heated and cooled R 52 ; W 182, 183 
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CHAPTER III. 

THE OBSERVATION AND DISTRIBUTION Oi^ TEMPERATURE 

Section i — The determination of temperature 

(i) Thermometry D 73 ; M 94-98 ; R 15 ; W 19, 31-33 

(2) Thermometers D 73 ; M 99-101; R 15-19, 23, 24 

(3) Thermometer shelters D 73; M 108-110; R 24, 25; W 34 

(4) Sling Thermometer D 74; M no 

(5) Ventilated thermometer 

(6) Thermographs D 75; M no, in 

(7) Maximum and minimum thermometers D 76 ; M 101-108; 

R 19-21 

(8) Black bulb thermometer D 77 ; M 119-T22; R 21, 22 

(9) Thermometers for special purposes M 122-124; R 22 

Section 2 — The results of observation 

( 1 ) The observations 

(2) Normal hourly, daily, monthly, and yearly temperature D 78; 

M 111-113; R 55-57; W40 
•(3) Diurnal, annual,' and irregular variation R 53-55; W 34-39» 
40-47 

(4) Temperature data D 79 ; R 59, 60, 103 ; W 47, 48 

(5) Variation with altitude M 306-308 ; R 63 ; W 48-50 

(6) Variation over a limited area 

Section 3 — The distribution of temperature over the earth 

( 1 ) Construction of isothermal charts D 80 ; M 31, 341 ; W 50-53 

(2) Isothermal lines for the year D 81-84; M 313-315; R 10-13; 

w 53. 54 

(3) Isotherms for January and July D 85 ; W 322-325 

(4) Poleward temperature gradient D 86 ; W 56 

(5) Migration of isotherms 087,88 

(6) Thermal anomalies D 89 ; W 54-60 

(7) Annual range of temperature D90; R 54, 55 ; W 60-67 

(8) Extremes of temperature M 310 

(9) Other temperature charts W 325-333 
( 10) Polar temperatures D 91 

Section 4 — The temperature of land and water 

(i) Ocean temperature M 311, 335; R 57; W 71, 72 

(2) Lake temperature R 58 ; W 72 

(3) River temperature R 58 

(4) Temperature below the surface of the land M319; R58, 59; 

W 70, 71 



CHAPTER IV. 

THE PRESSURE AND CIRCUI^ATION OF THE ATMOSPHERE 

A The observation and distribution of pressure 

Section i — The determination of atmospheric pressure 

(i) Atmospheric pressure D98; M 129; R 28, 64 ; W 72 
■ (2) Mercurial barometer: history, construction, corrections D 99-101; 
R 28-33; M 130-136, 138-142, 151-162; W 75-77 

(3) Aneroid barometer D 102; M 146-148; R 33, 34; W 77 

(4) Barographs D 103 ; M 142-146 
Section 2 — The results of observation 

( 1 ) The observations 

(2) Normal hourly, daily, monthly and yearly pressure 

(3) Diurnal, annual, and irregular variation D 104, 105; M 164-172; 

R 64-67 ; W 80-84 

(4) Barometric data D 106; M 136, 137 
Section 3— The variation with altitude 

( 1 ) Reduction to sea level D 107 ; R 32 ; W 77-79 

(2) Barometic determination of altitude D 108; M 149, 161-163 ; R i ; 

W 73-75. 79» 80 
Section 4 — The distribution of pressure over the earth 
(i) Construction of isobaric charts D 109 ; W 85-88 

(2) Isobars for the year D no; M 173, 174; R 67, 68; W 88-90, 240 

(3) Vertical section along a meridian Dm; W 95-97 

(4) Isobaric surfaces D 112 

(5) Isobars for January and July D 1 14 ; R 68, 69 ; W 90-95, 359. 361 

(6) Other barometric charts 

B The observation and distribution 0/ the winds 

Section 1 — The determination of the direction, force and velocity of the 
wind 
(i) Wind direction, force and velocity D 116 ; M 177, 253, 254, 274 ; 
R 42 ; W 101-103 

(2) Wind vane D 116; M 252 ; R 43 ; W loi, 103, 104 

(3) Anemoscope D117; R44 

(4) Velocity estimations D 118; M 35, 251, 252; R*42, 43 

(5) Anemometers D 119; M 255-275 ; R 40-44 ; W 104 
Section 2 — The location of observatories 

( 1 ) Effect of surroundings D 12 1 ; M 249 ; R 106 ; W 1 1 1- 1 13 

(2) Hill and mountain observatories D 120 
Section 3 — The results of observation 

( 1 ) The observations 

(2) Prevailing wind direction ; wind roses D 122; M 255; R 117, 118; 

W 105, 106, 113, 116 

(3) Normal hourly, daily, monthly, and yearly velocity 

(4) Diurnal, annual, and irregular variation R 106, 107 ; W 106-111 

(5) Wind data R 43, 105; W 355-363 

(6) Prevailing winds of the world D 123 ; W 114, 115, 210, 211 

(7) Other wind charts 



C The convectional theory and its comparison with observed facts 
Section i — The convectional theory 

( i) General convectional motion D 92, 96; W 189-195 

(2) Arrangement of isobaric surfaces in a general convectional circu- 

lation D-93 

(3) Condition of steady motion D 94 

(4) Barometric gradients D 95, 113; M 249 ; W 100 

(5) Relation of wind direction to pressure gradient D 124; M 7, 8, 

250; R 146; W 201-203 
(6) -Effects of the earth's rotation on wind direction and pressure 

D 127-136; M3-9; R 8, 144; W 182, 195-206, 213-216 
(7) Buys Ballot's law M 3, 6, 8, 250, 330; W 275 
Section 2 — The comparison of the consequences of the convectional theory 

with the observations of pressure and wind ©97, 115, 125, 

126; W 207 

D A general classification of the winds 

Section i — The classification of the winds D 137, 138 ; M 325 ; W 102, 

103, 187 
Section 2 — Planetary winds 

(i) Typical system D 141, 142; W 187, 188 

(2) Trade winds D 143; M 172, 173; R8; W 208 

(3) Doldrums D 144; R9; W 208, 209 

(4) Horse latitudes D 145 ; R 9 

(5) Prevailing westerly winds D 146; M 250; R 9, 10; W 198 

(6) Upper currents D 147 ; R 9 
Section 3 — Terrestrial winds 

(i) Definition D 149 

(1) Annual migration of the winds D 150 

C3) Subequatorial and subtropical wind belts D 151 
Section 4 — Continental winds 
(i) Definition D 152 

(2) Monsoons D 153-155; M 325; R 109-111 ; W 116, 209-212 

(3) Other land effects D 156-159 

Section 5 — Land and sea breezes D 160-162 ; M 217; R 107-109; W 262 
Section 6 — Mountain and valley breezes D 163, 164; R 11 1, 112; 

W 262, 263 
Section 7 — Eclipse, landslide, tidal, and volcanic winds 

( 1 ) Eclipse winds D 140 

(2) Landslide and avalanche winds D 140 ; R 112 ; W 267, 268 

(3) Tidal winds D 139 

(4) Volcanic winds D 140; W 103 

Section 8 — Cyclonic storms D 165, 215, 216 ; W 216, 241 
Section 9— Winds of other planets D 148 



CHAPTER V. 

THE MOISTURE OP THE ATMOSPHERE 

A The water vapor of the atmosphere 

Section i — Evaporation 

(i) Water vapor D 166 ; M 179 ; R 35 ; W 118, 119 

(2) Latent heat D 167 ; M 182; R 70; W 119 

(3) Amount of evaporation D 173 ; M 181-185; R 47, 70, 71 ; 

W 163-165 

(4) Distribution of the water vapor D 176 

Section 2 — The condition of the atmosphere as regards moisture 
( i) Capacity of air for water vapor D 168 ; M 180 

(2) Saturation D 169; M 181 ; R 35 ; W 119-121 

(3) Humidity D 170 

(4) Absolute and relative humidity D 171 ; M 194; R 36 ; W 122, 

140, 141 

(5) Dew point D 172 ; M 186, 187 ; W 123 

Section 3 — The determination of the moisture of the atmosphere 
(i) Chemical hygrometer M 190 

(2) Hair hygrometer D 174 ; M 190; R 38 ; W 124 

(3) Dew point hygrometer D 174; M 187-189 ; R 36, 37 

(4) Psychrometer D 175 ; M 190-195 ; R 37, 38 ; W 124 

(5) Recording hygrometer 
Section 4 — The results of observation 

( 1 ) The observations 

(2) Normal hourly, daily, monthly, and yearly values of absolute 

and relative humidity. 

(3) Daily and annual variation of absolute humidity D 177 ; R 71, 72; 

W 127, 128 

(4) Geographical variation of absolute humidity D 177; M 195, 196; 

W 128, 129, 348-350 

(5) Daily and annual variation of relative humidity D 178 ; W 124-126 

(6) Geographical variation of relative humidity D 178; W,i26, 127, 

350-352 

(7) Other moisture data and charts 

Section 5 — The effect of water vapor on the general circulation D 179 



B. DeWy frost, fog 

Section i — Dew 

(r) Condensation D i8o ; W 119 

(2) Condensation from quiet air on cold surfaces D 181 

(3) Dew D 183; M 197-200; R 61; W 162 

(4) Cooling retarded by latent heat D 182 

(5) Conditions for the formation of dew D 185 ; M 118, 199 ; R 52 
Section 2 — Frost 

ri) Frost D 184; M 198; R53, 61; W 162, 163 

(2) Prediction of frost D 186; R 194; W 290, 291 

(3) Protection from frost D 187 

(4) Frost observation and frost data and charts R 62, 63 ; W 333-335 
Section 3 — Fog 

(i) The nature of fog D 188; M 200-212; R 78-81 ; W 129, 134, 135, 

140 
(2) Fog observation and fog data and charts 

C Clouds 
Section i — The classification of clouds D 211 ; M 214-221; R 72-76 ; 

W 130-134 
Section 2 — The observation of clouds and cloudiness and the results of 
observation 
(i) Altitude of clouds D 212 ; M 213, 221 

(2) Direction and velocity of motion D 213 ; R 45, 46 

(3) Cloudiness D 213; R 46, 76. 77; W 137 

(4) Sunshine records D214; M 124-128; R 46, 47 

(5) Observation of clouds, cloudiness, and sunshine 

(6) Normal values, data and charts R 77; W 137-140, 352-354 
Section 3 — The nature of clouds 

(i) Nuclei of condensation D t8o; M 203-208; W 129, 130 

(2) Size and constitution of cloud particles D 190; M 213 

(3) Haze D 209 ; M 211, 212 ; R 80 
Section 4 — The formation of clouds R 72 

(i) Condensation in winds blowing over cold surfaces D 193, 194; 
M 210; W 140 

(2) Condensation in ascending currents due to convection D 195-201 

(3) Condensation in forced ascending currents D 202; W 135 

(4) Condensation in atmospheric waves D 203, 204; W 117 

(5) Condensation caused by conduction D 205 

(6) Condensation caused by diffusion of water vapor * D 206 

(7) Condensation caused by radiation D 207 

(8) Condensation caused by mixing of air D 208 ; W 135-137 

(9) Conditions that favor a clear sky D 210 ; W 134 



D Precipitation 

Section i — The kinds of precipitation 
^ (i) Rain 0277,280; M 235 ; R 83-86 ; W 142-145 

j (2) Snow D 278; M 236-240; R 95, 96; W 159, 160 

(3> Hail D279; M 240-245; R 98-100; W I2t, 159,259 
1 (4) Ice storms D 287; M 199, 239, 240 

^ (5) Artificial rain D 289 ; M 92, 93 ; R 86 ; W 159 

(6) Cooling produced by precipitation D 281 

Section 2 — The determination of precipitation and the results of obser- 
vation 

( 1 ) Instruments for measuring rainfall D 283 ; M 223-236 ; R 38, 39, 

40,44; W 145 
^ (2) Instruments for measuring snowfall D 283; M 238, 239; R39; 

W 161 

(3) Observations of precipitation 

(4) Normal values and precipitation data D 284; M 222, 223, 229, 

247, 248, 322; 1^87, 91-95, loi; W 145, 146, 156-159, 261 
Section 3 — The distribution and effects of precipitation 

( i) Geographical distribution of precipitation D 298 ; M 91, 246-247 ; 
R 86-91 ; W 146-156, 160, 335-348 

(2) Other precipitation charts W 339-348 

(3) Variation with altitude D 282 ; M 235 ; R 87 ; W 147, 148 

(4) Relation of rainfall to agriculture D 285 

(5) Relation of rainfall and forests D 288 

(6) Effects of snowfall D 286; M 118, 323; R 176, 177 

^ Section 4~The correlation of precipitation and the general circulation of 

the atmosphere 

(i) Equatorial rains D 291, 292; W 152, 153 

(2) Trade wind rains D 293; R 89 
i (3) Trade wind deserts D 294 

(4) Precipitation in the horse latitudes D 295 

(5) Stormy precipitation of the westerly winds D 296 ; W 154, 155 
I (6) Arid regions of the westerly winds D 297 

(7) Precipitation of high latitudes D 299 

(8) Migration of the rain belts D 300 

(9) Subequatorial rains D 301 

( 10) Subtropical rains D 302 ; W 153, 154 

{ 1 1 ) Effect of precipitation on the general circulation D 303 
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CHAPTER VI. 

THE SECONDARY CIRCUI.ATION OF THE ATMOSPHERE 

A Tropical cyclones 

Section i— Definition and description 

(i) Definition and chief characteristics D 217; R 165; W 216, 217, 
229, 230 

(2) Description of the approach and passage of a tropical cyclone 

D 218 ; R 169, 171-173 

(3) Distribution of the meteorological elements about a tropical 

cyclone D 219; R 165-167; W 217-219, 230, 231 

(4) Some special tropical cyclones D 221 ; R 170, 171 

(5) Rules for mariners D 219; R 173 
Section 2 — The regions and time of occurrence 

(i) Regions of occurrence D 221, 222, 225, 227 ; W 227-229 

(2) Tracks of tropical cyclones R 168, 169 

(3) Frequency at different times of the year D 221, 222; R 169; 

W 227 
Section 3 — The cause of tropical cyclones 

(i) The convectional theory D 220, 223, 224, 226, 231 ; R 174 

(2) Explanation of the eye of the storm D 229 

(3) Agreement with the observed facts 

Section 4 — The comparison of a tropical cyclone and the circumpolar 
whirl of the general circulation D 230 
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B Extratropical cyclones and anticyclones 

Section i — Definition and description of an extratropical cyclone 
(i) Definition and chief characteristics D 232, 233 

(2) Distribution of the meteorological elements about a typical extra- 

tropical cyclone D 243; M 174-178; R 144-148, 149-151 ; 
W 217-223 

(3) Contrast with tropical cyclones D 232, 233 

(4) Center of an extratropical cyclone D 234- 

(5) Passage of an extratropical cyclone D 235,243; M 177 ; 

W 271-274 
Section 2 — Anticyclone* D 233,249; M 174-178; R 161-163, 175,176; 

W 234-239 
Section 3 — The tracks and velocity of motion of extratropical cyclones 
(i) Tracks in the Northern Hemisphere D 232 ; W 223-227, 282-284 
C2) Tracks across Europe 

(3) Tracks across the United States R 148-149, 15 1-152 ; W 314^ 315 

(4) Velocity of motion D 240; R 153; W 316, 317 
Section 4 — The tracks and velocity of motion of anticyclones 

Section 5 — Statistics on extratiopical cyclones and anticyclones 

R 154- 16 1 
Section 6 — The origin and growth of an extratropical cyclone and 
anticyclone 
( I ) Theories as to the origin of extratropical cyclones and anti- 
cyclones D 236, 237, 239; R 177; W 231-234 
( 2 ) Growth of an extratropical cyclone 

(3) Growth of an anticyclone 

(4) Comparison with the observed facts D 241 

Section 7 — The effect of progression on the velocity of cylonic winds 

D 242 ; R 153-155 
Section 8— The correlation of the meteorological elements 
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C Thundershowers 

Section i —Definition and description. 

( i) Definition and cbief characteristics D 251 ; R ii8, 1 19 ; W 249-251 

(2) Description of the approach and passage of a thundershower 

D 252 

(3) Distribution of the meteorological elements about a thunder- 

shower R118; W 255-257 

(4) Cross section of a thundershower D £52 ; W 257-259 
Section 2 — The regions and time of occurrence 

(i) Geographical distribution D 255 ; M 286-289; W 361-363 

(2) Relation to cyclones and V-shaped depressions D 257 ; M 241, 286 

(3) Path across a country D 253 ; R 119, 120 

(4) Direction and velocity of motion D 258 

(5) Time of day and season of occurrence M 287, 288; R 120, 121; 

W 254, 255 
Section 3— The origin and growth of a thundershower 

(i) Three kinds of thundershowers M 285-289 ; W 251, 252 

(2) Convectional theory of origin and growth D 254; R 125, 126; 

W 252, 253 

(3) Explanation of the squall D 259 ; R 126 

(4) Formation of hail M 240-245, 293 ; R ico ; W 259 

(5) Cyclonic origin of thundershowers D 260; W 253, 254 

(6) Special thundershowers due to local conditions D 256 
Section 4 — Thunder and lightning 

(See Chapter XI.) 
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D Tornadoes 

• • 

Section i — Definition and description 

( i) Definition and chief characteristics D 266 ; R 126, 127 ; W 241-243 
^) Description of the approach and passage of a tornado D 266; 
M 241-243 

(3) Distribution of the meteorological elements about a tornado 

D 269, 271, 272 ; R 128, 129; W 243, 247, 248, 254 

(4) Observation of tornadoes D 275 
Section 2 — The regions and time of occurrence 

(0 Geographical distribution D 267; W 245, 246 

(2) Relation to extra tropical cyclones D 267 ; R 130 ; W 246 

(3) Path across a country D 273 ; W 246 

(4) Time of day and season of occurrence D 267 ; R 130 ; W 249 
Section 3 — The origin and growth of a tornado 

(i) Convectional theory of formation D 268, 270; W 243-245 
(2) Explanation of the facts of observation D 269, 271, 272 
Section 4 — Protection from tornadoes D 274 ; W 249 

E Waterspouts^ whirlwinds 

Section i — The observed facts D 228 276, ; M 327; R 130; W 259-261 
Section 2 — The explanation D 276 

F Cyclonic and local winds 

Section i — Introduction D 244 

Section 2 — The cyclonic and local winds of the United States 
(i) Warm wave (sirocco) D 245 ; R 116; W 265, 288 

(2) Cold wave (blizzard) D 246 ; M 237 ; R 115, 189-194 ; W 264, 

332 » 333 

(3) Chinook (foehn) D 248; M 246, 308, 328; R 113, 114; W 265-267; 

Section 3 — The cyclonic and local winds of other countries D 247 
M 326-328 ; R 109-117 ; W 264, 265 
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CHAPTER VII. 

WKATHER BURKAUvS AND THEIR WORK 

Section i — A brief history of the U. S. Weather Bureau D 318 ; M 39-48 

Section 2 — The present organization M 49-67, 407-409 

Section 3 — The station equipment and the observations taken D 317, 323 ; 
M 129, 135 ; W 277, 278 . 

Section 4 — The daily weather map 

' (i) The taking of the observations 

(2) The sending of the observations M 68, 69, 75-78 

(3) The charting of the observations M 69 ; R 141, 142; W 278-282 

(4) The making of the map D 318, 319 ; M 70 

(5) The distribution of the map D 321 

(6) The distribution of other forecasts and warnings D 321, 322; 

M 72-75, 81-84; R 185, 186; W 290, 291 

Section 5 — Other work and publications of the U. S. Weather Bureau 
M 87-93, 410-419 

Section 6— The weather bureaus of other countries D 324, 325 ; M 27-38 

Section 7 — Some special meteorological observatories ; their equipment 
and work 
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CHAPTER VIII. 

WEATHER PREDICTION 

Section i — Introduction \V 269-271, 282 

Section 2 — Weather prediction, considering the lows as the important 
formation 
(i) Locating the storm center twenty-four hours ahead R 164, 165, 
178-180 

(2) Determining the distribution of the meteorological elements 

R 180-184, 189-194 

(3) The prediction D 320 ; W 274-277 

Section 3— V-shaped depressions M 175, 176; R .184 

Section 4 — Weather prediction, considering the highs as the important 
formation 

Section 5 — Weather prediction by similarity with previous maps 
R 187-189 ; W 284 

Section 6— The prediction of particular and dangerous occurrences 
(i) The prediction of frost (see Chapter V. B) 

(2) The prediction of cold waves R 189-194 ; M 71 ; W 287 ^ 

(3) The prediction of tornadoes 

(4) The prediction of destructive wind velocities W 289 

(5) The prediction of floods (see chapter X.) 

Section 7— The accuracy and verification of predictions 
(i) Terms used in official predictions 
(2) System of verification M 71, 72 
(^3) Accuracy attained R 184, 185 ; W 291, 292 
(4) Popular idea of the accuracy 

Section 8 — Long-range predictions 

(i) Prediction from station normals M 33, 34, 305 

(2) Weather cycles D 327 ; M 294; R 104; W 48, 157. 158 

(3) Popular superstitions and credulity R 195-197 ; W 292 

Section 9 — Forecasts from local observations and appearance of sky 

(i) Prediction from the readings of instruments and the appearance 

of the sky M 214 ; R 187 ; W 274 
(2) Weather proverbs D 326 
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CHAPTER IX. 

CI.IMATE 

Section i — Distinction between weather and climate D 304-306, 328 ; 
W 269, 293 

Section 2 — Climatic data and charts D 328 ; W 294, 295 

Section 3 — The factors which determine climate D 340 ; M 306-328 ; R 63; 
W 295-301 

Section 4 — The climatic subdivisions of the world 

(i) Subdivision on the basis of geographical zones 0311-313,316, 
329-339 ; M 304, 305 ; W 301-306 

(2) Subdivision on the basis of the general wind system D 307-310 

(3) Subdivision on the basis of surface topography M 329 

Section 5 — The climate of the United States 

(1) Introduction W 313-317 

(2) Subdivision .W 317. 318 

(3) Detailed treatment of certain subdivisions D 314, 315 ; W 318-363 

Section 6- — The climate of other countries and places D 329-339 ; M 307, 
329-356; W 307-312 

Section 7 — The constancy of climate D 341-343 ; R 100-104 

Section 8 — The snow line M 307 ; R 96 ; W 67-70 
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CHAPTER X. 

I^I^OODS AND RIVER STAGES 

Section i— Definition of the terms used in connection with rivers 
R 200-204 

Section 2— The measurements made in connection with rivers 

( 1 ) Velocity of flow R 51 

(2) River stage R 49-51 

(3) River discharge R 215-217 

(4) Cross-section of a river 

Section 3 — River data 

Section 4 — The different kinds of floods R 198-202, 204, 205, 208-215 

Section 5 — The characteristics of individual rivers D 301 ; R 205-208 

Section 6 — The prediction of the time and height of the flood crest 
M 63, 79, 80; R 218-274 ; W 290 

Section 7 — Sudden rises of oceans or lakes R 198, 199 
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CHAPTER XI. 

ATMOSPHERIC EI.ECTRICITY 

Section i — Introduction — history D 262; M 276-278; W 175 

Section 2 — The origin of atmospheric electricity D 261 

Section 3 — The measurement of atmospheric electricity and the results 
(i) The measuring instruments M 279-284 ; R 48, 49; W 175 
(2) The diurnal, annual, and irregular variation D 261 ; M 284, 285 ; 
R 81-83; W 178 

Section 4 — The cause and kinds of lightning 

(i) Cause of lightning D 262 ; R 122, 123 ; W 176 

(2) Nature of lightning D 262; R 120, 123-125; W 176 

(3) Kinds of lightning D 262 ; M 290-293 ; R 120; W 177 

(4) Thunder (see chapter XIII.) 

Section 5 — Danger from lightning and protection from lightning 
(i) Danger from lightning D 264; R 124, 125 
(2) Protection from lightning D 264; M 300-303 

vSection 6 — Other manifestations of atmospheric electricity D 262, 265 ; 
M 293-296; R 136-138; W 175-176, 178, 179 
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CHAPTER XII. 

ATMOSPHERIC OPTICS 

Section i — The color of the sky 
(i) Description D57; R135 
(2) Explanation D 58-67; M 206; W 170, 171 

Section 2 — Sunrise and sunset colors D 57, 68, 70, 71 ; R 135 

Section 3— Cloud colors and shadows 
(i) Cloud colors D 191 
(2) Cloud shadows R 76 

Section 4— Halos and related phenomena D 192; M 177, 215; R 133-135; 

W 171-174 
Section 5— Rainbow D 290; R 132, 133; W 174, 175 

Section 6— Twilight D 69 ; M 16; R 135, 136 ; W 24, 25 

Section 7— Transparency of the atmosphere M 17 ; W 166 

Section 8 — Steadiness of the atmosphere R 53, 54 

Section 9— Mirage and looming D 72 ; R 132 ; W 169 



CHAPTER XIII. 

ATMOSPHERIC ACOUvSTlCS 

Section i — Sound — its origin, nature, and propagation 

Section 2— Thunder D 263; M 290; R 118 ; W 176, 250 

Section 3 — The effect of the meteorological elements on the character 
and carrying distance of sounds 



